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Abstract
The purpose of this study is to provide insights into player experiences and motivations in Pokémon Go, a relatively new 
phenomenon of location-based augmented reality games. With the increasing usage and adoption of various forms of digital 
games worldwide, investigating the motivations for playing games has become crucial not only for researchers but for game 
developers, designers, and policy makers. Using an online survey (N = 1190), the study explores the motivational, usage, and 
privacy concerns variations among age and gender groups of Pokémon Go players. Most of the players, who are likely to be 
casual gamers, are persuaded toward the game due to nostalgic association and word of mouth. Females play Pokémon Go 
to fulfill physical exploration and enjoyment gratifications. On the other hand, males seek to accomplish social interactiv-
ity, achievement, coolness, and nostalgia gratifications. Compared to females, males are more concerned about the privacy 
aspects associated with the game. With regard to age, younger players display strong connotation with most of the studied 
gratifications and the intensity drops significantly with an increase in age. With the increasing use of online and mobile games 
worldwide among all cohorts of society, the study sets the way for a deeper analysis of motivation factors with respect to 
age and gender. Understanding motivations for play can provide researchers with the analytic tools to gain insight into the 
preferences for and effects of game play for different kinds of users.
Keywords Pokémon Go · Augmented reality games (ARGs) · Location-based games (LBGs) · Online games · Freemium · 
Free-to-play · Virtual reality (VR) · Uses and gratifications (U&G)
1 Introduction
One of the most notable gaming phenomena during the cur-
rent decade that attracted the public toward games has been 
Pokémon Go by Niantic Labs. Pokémon Go is a freemium/
free-to-play mobile-based augmented reality game launched 
initially in the USA on July 6, 2016, which has now been 
widely embraced across the globe. Since its launch, the game 
has captured exceptional attention in the media as well as 
in the gaming community. Pokémon Go has inspired many 
people toward physical and outdoor activity that led to its 
recognition as the best idea for physical exercise by Suomen 
Latu (The Outdoor Association of Finland). Furthermore, 
the game has also been characterized as a highly useful 
channel for uniting young as well as the older generation in 
outdoor activities.1 During the first 6 months of its launch, 
the game has also set a number of records including fast-
est game to be at the top of the charts in the App Store and 
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Google Play.2 Pokémon Go has also been the most down-
loaded game (and application) during the first week on the 
App Store.3 In 2016, Pokémon Go was among the top search 
terms in Google, further highlighting its global popularity.4
Pokémon Go is a predecessor of Ingress that was also 
published by Niantic Labs (a spin-off company from Google) 
back in 2012. By employing GPS technology, Ingress—a 
free-to-play location-based multiplayer game, developed a 
complex and robust digital narrative by combing augmented 
reality with geo-media [13, 30]. Borrowing the science fic-
tion narrative, the players of the game were set as the agents 
that contend for controlling real-world locations through the 
game. Although Ingress was not able to attain the same hype 
and attention as Pokémon Go, it managed to demonstrate 
the strong and bright potential of location-based augmented 
reality applications as well as set a path not only for Poké-
mon Go, but also for future augmented reality applications. 
Pokémon Go and Ingress are positioned as location-based 
augmented reality games as they employ mobile tracking 
technology by supplementing them with highly playful and 
close-to-reality interactions. In essence, Pokémon Go and 
other location-based augmented reality games derive the 
concept from geocaching, also referred as “GPS-enabled 
treasure hunt” [4, 52]. Geocaching is a location-based out-
door activity in which an item is concealed at a location 
anywhere in the world and its longitude and latitude coor-
dinates are published for other geocachers. The geocachers 
then use a GPS-enabled device to track and find the hidden 
treasure [4, 52]. Pokémon Go (and many other location-
based augmented reality games) replicates and augments the 
core mechanics of geocaching as it revolves around finding 
Pokémon creatures (instead of hidden treasure) and battling 
others with the collected Pokémon. Seeing groups of people 
playing Pokémon Go, exploring new places, and gathering 
together and socially interacting with other players in certain 
“PokéStops,” which has become commonplace, is analogous 
to the geocaching context [4, 52].
Although Pokémon Go is not the first mobile game 
combining the virtual with the physical, it represents one 
of the first real experiences of location-based gaming bun-
dled with social interactivity features to a wider audience 
[14, 59]. Pokémon Go represents a new breed of mobile 
games that moved gaming from indoors to outdoors, requir-
ing people to walk, jog, or cycle to catch a new Pokémon 
and exercise to hatch Pokémon eggs among many other 
activities. The phenomenon associated with outdoor mobile 
activism through a game (e.g., Ingress and Pokémon Go) 
that improves one’s health has already been witnessed in 
geocaching applications and has been endorsed by various 
health organizations and watchdogs5 as well as by the aca-
demic community [2, 4, 52, 59].
Location-based augmented reality games (more specifi-
cally Pokémon Go) are a novel gaming genre that syndicates 
multifaceted features within them to attract a wider gamer 
demographic than is typically the case with digital games. 
Due to their adoption and engagement across a diverse popu-
lation, these games provide a number of gratifications and 
experiences, as well as raise concerns that are a departure 
from conventional digital games. For instance, features such 
as physical activation, outdoor exploration, social interactiv-
ity, and health benefits that accrue from those activities, as 
well as privacy and trust issues that arise due to location 
and collaboration, are hallmarks of this new gaming genre. 
While there is a plethora of research on various motives 
associated with games [24, 37, 58, 65], negative gaming out-
comes [11, 12, 34], demographic variations [9, 20, 21, 57], 
and gamers behaviors on specific games [12, 17, 28, 35], the 
novelty and rapid popularity of location-based augmented 
reality games (particularly Pokémon Go) across the highly 
diverse global audience provides an opportunity to revisit 
many of the core issues and findings of gaming research [1, 
10, 23, 38].
Understanding uses and motivations in digital games is 
highly essential and relevant not only for scholars but also 
for game developers and designers, as in recent years games 
have witnessed massive adoption by non-gamers (and casual 
gamers) and have become an integral vein of entertainment 
media. Besides informing variations of in-game attitudes 
and behaviors among various age and gender groups, a 
number of demographic-based nuances associated with the 
usage and adoption of technology in general and games in 
particular can be observed [57]. Prior research highlights 
that female gamers differ in playing styles, motives, level of 
participation, genre choices, expertise, and preferences when 
compared to their male counterparts [25, 43, 67]. Similarly, 
there are significant differences among usage, adoption, 
motivations, and expertise of young and old gamers [21, 
32, 34].
Recent research indicates that Pokémon Go has been 
highly efficacious in appealing to a wide range of gam-
ers, from new gamers to hardcore fans, as well as a large 
number of females and older age groups. For instance, the 
study carried out with 18–75 year olds Pokémon Go play-
ers in USA illustrates that the game supported the well-
being of the players in terms of friendship formation and 
4 https ://www.googl e.com/2016. 5 http://news.heart .org/Pokémon-go-bring s-video -games -outsi de/.
3 https ://techc runch .com/2016/07/22/apple -says-Pokémon-go-is-the-
most-downl oaded -app-in-its-first -week-ever/.
2 http://ventu rebea t.com/2016/07/11/Pokémon-go-outpa ces-clash 
-royal e-as-the-faste st-game-ever-to-no-1-on-the-mobil e-reven ue-chart 
s/.
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strengthening as well as walking outdoors [8]. Another 
study by Kogan et al. [40] investigating the physical and 
psychological gains through Pokémon Go use by those 
aged 18-over 50  years old (predominantly females) 
revealed that the participants spend more time with family 
and pets after they started playing the game. Furthermore, 
the players began spending more time outdoors for walk-
ing and exercising since they started to play the game [40]. 
On the other hand, research has also portrayed some of the 
adverse effects associated with the usage of the game. The 
study investigating a random sample of 4000 tweets indi-
cates the game posing distraction to drivers, passengers 
as well as pedestrians that lead to hampered public safety 
[3]. Another study points out the privacy issues associated 
with Pokémon Go and similar games as they lack adequate 
protection, especially for children, such as safety remind-
ers when contacting new users, hiding location by default, 
and clear processes on safeguarding concerns [49].
As Pokémon Go has also been credited for making digital 
games mainstream via mobile phones, it remains an intrigu-
ing research question as to whether the gratifications (and 
to a certain extent concerns) vary across different player 
groups. Additionally, one should also consider whether 
mobile location-based augmented reality games depict 
behavioral patterns similar to those indicated by gaming 
studies or if they differ substantially. In the current study, 
we investigate two key demographics (gender and age) and 
how they shape and influence various motivational factors 
in the context of location-based augmented reality gaming. 
Furthermore, we investigate the differences that emerge 
across each of the demographic variables. Thus, this study 
poses the following research questions:
RQ1: How do various gratifications and concern for pri-
vacy vary across gender in the context of Pokémon Go?
RQ2: How do various gratifications and concern for pri-
vacy vary across different age groups in the context of 
Pokémon Go?
While this study is investigating the relationship between 
demographic factors (age and gender) and the gratifications 
people derive from playing Pokémon Go and while any 
game such as Pokémon Go has a player base representing 
a certain kind of demographic make-up, the relationships 
between demographic factors and gratifications are generally 
thought to be fairly stable across games and game genres. 
Pokémon Go can be considered a blueprint of contemporary 
location-based augmented reality games. Therefore, while 
the results of the study first and foremost address this rela-
tionship in Pokémon Go, the results can also be cautiously 
generalized to the context of location-based augmented real-
ity games and furthermore cautiously to games in general. 
Therefore, the present study contributes to our knowledge 
on the intricate relationships between demographic factors 
and how we experience games.
2  Theoretical background
2.1  Uses and gratifications framework
The Uses and Gratification (U&G) is a theory that explores 
how and why people use technology to fulfill their needs 
and motives [55]. This framework assumes that people use 
technology to satisfy their needs and motivations that play 
an important role in influencing an individual’s intention to 
use certain technology. The U&G approach assumes that 
(1) audiences actively participate, (2) audiences previous 
experience with technology helps them make motivated 
choices, and that (3) audiences use technology as one way to 
satisfy everyday needs [55]. The U&G framework is one of 
the media-use theories that is commonly used by research-
ers and offers a broad application for understanding media 
usage. The U&G framework has also been characterized as a 
highly useful and effective media-use paradigm for diagnos-
ing uses and gratifications of a given technology or service 
as well as its recurring usage [36]. More recently, the U&G 
framework has been considered highly suitable by studies in 
new media research as a tool for explaining media choices 
of people [23, 41, 46–48, 53].
In relation to understanding motives and experiences, 
researchers from various domains have opted for the U&G 
framework to investigate motives associated with various 
genres and forms of games including video games in general 
[37, 58], online games [50, 68], social games [12, 28], and 
mobile games [64]. By employing the U&G framework as a 
theoretical foundation for examining gaming motivations, a 
number of existing gratifications for other media have been 
validated and some new ones being identified. Some of the 
notable gratifications include enjoyment, fantasy, escapism 
(hedonic motives), social interaction/connection and social 
presence (social motives), and self-presentation, self-expres-
sion, and achievement (utilitarian motives) [12, 27–29, 35, 
58, 70].
More recently, the framework has also been adapted to 
explore and understand the gratifications and motives asso-
ciated with Pokémon Go. More details on the application 
of the U&G framework in some of the notable studies on 
Pokémon Go are presented in Table 1.
2.2  Demographic variations in digital games
2.2.1  Gender differences
The role of gender and issues related to various aspects of 
IS adoption, usage, and attitudes has been actively debated 
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since early 2000, for example, in Computer-mediated com-
munication [16], online shopping [26], information seek-
ing [6], and more recently social media [45–48]. Although 
digital games are more popular among and played over-
whelmingly by males, the rooted notion of digital games 
being overshadowed by adolescent males and perceived 
generally as a stereotypical male activity [43, 57] has been 
confronted as games have become mainstream for a wider 
demographic population [39, 70]. Although female gam-
ers are markedly under-represented in the digital gaming 
arena, the participation of female gamers has been increas-
ing rapidly and the age span of gamers has also been wid-
ening exponentially [20, 25, 67, 70, 71]. Due to this shift, 
better understanding of gamer motives, behaviors as well 
as concerns and how various gamer demographics differ is 
called for. It is important to understand whether changing 
gaming devices, such as smartphones, and novel experi-
ences such as gaming outside, have any effect on gender 
participation.
2.2.2  Age differences
In relation to behavioral intentions of users in computer-
mediated environments, age has been one of the predomi-
nant factors exerting effects on a number of constructs 
such as self-efficacy, skill acquisition, trust, willingness 
to adopt, social/pragmatic dependency, and outcome 
expectations [44]. Prior research on online information 
seeking [56], cellular phones [18], tablet devices [44], and 
social networking sites [46–48], suggests that perceptions, 
usage, access, adoption, as well as diffusion of various 
technologies, vary substantially among younger and older 
age groups.
Much of games research concentrates on studying ado-
lescents and young gamers [9, 11, 59]. Although computer 
games are played and embraced by all age groups, the 
research literature indicates that popularity and diffusion 
of digital games is much higher among adolescents and 
younger age groups. More recently, studies on old gam-
ers have begun to appear focusing on health and cognitive 
perspectives [15, 51]. Despite the ever-increasing popular-
ity of digital games among older age groups, comparisons 
between adolescents and older age groups, usage, motives, 
and attitudes have been highly limited. In the gaming lit-
erature, gaming has often been characterized as one of the 
core leisure activities for many adolescents. Consequently, 
research within academia has given limited attention to older 
groups of active gamers as it has predominantly focused on 
adolescents and young gamers. Studying active older gam-
ers and comparing their motivations, activities, attitudes and 
concerns in contrast with younger gamers have been even 
more limited.
3  Methodology
3.1  Data and participants
The data for this study were collected through a web-
based survey. By employing the virtual snowball sampling 
method, the survey targeted participants across the globe 
who were current players of Pokémon Go or had recently 
played the game. Virtual snowball sampling is a highly 
popular technique that has been predominantly employed 
by a number of recent gaming [12, 28, 64] and social 
media studies [7, 22, 46–48]. The survey was initially pub-
licized on a number of gaming research mailing lists as 
well as the Twitter profile of the first author. To minimize 
the inbuilt biases that are usually observed in traditional 
snowball sampling, the participants were not invited per-
sonally and the survey was marketed in different channels. 
The main aim of employing this technique was to reach a 
wider audience/geography and thus actually providing a 
better base for the generalization of the results [5]. In the 
brief description of the promotional text, we requested 
readers to forward/post the survey on relevant forums/
social media channels. During the course of 1 month, the 
survey link was tweeted by a number of gaming profes-
sionals, academics, and research groups. Furthermore, the 
survey was posted on a number of Pokémon Go Facebook 
fan pages and groups. Three days prior to the survey clo-
sure, we requested that owners/admins of all the traceable 
forums post a reminder text for their audience.
All the questions in the survey were mandatory. The 
study procedures were consistent with the ethical princi-
ples defined by The Finnish Advisory Board on Research 
Integrity. Participation in the survey was voluntary, and 
users could withdraw at any time. During the one-month 
period, 1315 respondents completed the survey. After the 
data cleaning process, the final data set consisted of 1190 
valid responses. Table 2 lists demographic information of 
the respondents.
The instrument used in the study was developed from 
the relevant previous literature including measures for gen-
eral gaming behavior, uses and gratifications, and concerns 
for privacy aspects intentions and enjoyment. The grati-
fications adopted in the current study were specifically 
chosen due to their significance in the seminal gaming 
literature and more recently within the context of Poké-
mon Go (see Table 1). With regard to privacy concerns, 
we opted to study its role on age and gender as it has often 
been regarded as a salient factor impacting the use of new 
media [45–48, 61].
Individual questions were adapted to a Pokémon Go 
context. As Pokémon Go is one of the first mobile games 
blending game elements with the actual environment based 
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on the player’s location, and one where physical explora-
tion of the location is a central game play mechanic, we 
included a new self-developed construct to measure physi-
cal activity and extending virtual-world exploration and 
immersion concepts to the physical world. All items were 
measured using seven-point Likert-type scale answers, 
from “strongly disagree” (1) to “strongly agree” (7). Par-
ticipants were also asked about the reasons for starting 
Pokémon Go (Table 3).
4  Results
The reliability of the survey instrument was established by 
testing each construct’s reliability and content validity using 
Cronbach’s-α. All scores were above the recommended level 
of 0.70 [60]. Assumptions for normality were tested for all 
independent variables using histograms. As the first step in 
our analysis, an independent samples t test was conducted to 
evaluate how gender affects playing behavior and perceived 
motivations (Table 4). An alpha level of 0.05 was used for 
all statistical tests.
Based on the results, there were statistically signifi-
cant differences between Males and Females in all con-
structs except Immersion. Male players scored higher for 
Social Interaction (t[1188] = 3.76, p < 0.001), Achieve-
ment (t[1175] = 4.24, p < 0.001), Coolness (t[1148] = 4.94, 
p < 0.001), Privacy concerns (t[1188] = 2.026, p = 0.043), 
and Nostalgia (t[902] = 7.715, p < 0.001), while female play-
ers scored higher in Physical Exploration (t[1137] = − 2.31, 
p = 0.024) and Enjoyment (t[1148] = 5.65, p < 0.001).
In order to inspect the impact of age on gaming experi-
ence while controlling for the time spent playing, a one-
way analysis of covariance (ANCOVA) was used. Results 
of the one-way ANCOVA analysis for different age groups 
are presented in Table 5. An alpha level of 0.05 was used 
for all statistical tests.
The results show that age has a statistically significant 
impact on Social Interaction, Achievement, Immersion, 
Coolness, Privacy Concerns, and Nostalgia dimensions 
while controlling for time spent playing. Except for Pri-
vacy Concerns, time spent playing is significant covariate 
for dependent variables. For Privacy Concerns, time spent 
Table 2  Descriptive data of participants (N = 1190)
Measure Frequency Percentage %
Gender
Male 698 58.7
Female 492 41.3
Age
< 20 215 18.0
21–25 388 32.6
26–30 302 25.4
31–35 132 11.1
36–40 74 6.2
> 40 79 6.6
Education
High school (and below) 240 20.2
Vocational school 116 9.7
College 421 35.4
University 413 34.7
Occupation
Unemployed 98 8.2
Homemaker (full-time) 33 2.8
Student 401 33.7
Working (full-time) 550 46.2
Working (part-time) 102 8.6
Retired 6 0.5
Number of games (installed on phone)
< 5 746 62.7
6–10 328 27.6
11–15 61 5.1
16–20 30 2.5
> 21 25 2.1
Average time spent on Pokémon Go! daily
< 15 min 88 7.4
16–30 min 149 12.5
31–45 min 125 10.5
46–60 min 157 13.2
1–2 h 279 23.4
2–3 h 140 11.8
3–4 h 101 8.5
4–5 h 45 3.8
5–6 h 41 3.4
> 6 h 65 5.5
Table 3  Stated reasons for 
starting Pokémon Go–multiple 
choices (N = 1190)
Stated reason Frequency Percentage %
Childhood memories of Nintendo games 737 61.9
Previous attachment with Pokémon characters 602 50.6
Recommendation by a friend/family member/colleague 333 28.0
Many people I know are playing it 315 26.5
Discussions in broadcast and social media 276 23.2
Featured/popular app in Play/AppStore 131 11.0
Positive reviews on various websites 124 10.4
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playing is not significant covariate (F(1,1183) = 0.267, 
p = 0.606).
To further explore how age impacts these dimensions, 
Tukey’s HSD post-hoc comparisons of age groups were 
conducted. The Tukey’s HSD post-hoc tests indicated 
that there are significant differences in the adjusted mean 
scores for Social Interaction, Achievement, and Immersion 
between age groups 1–2 and 6 (respondents below 25 years 
and over 40 years). For Privacy Concerns and Nostalgia, 
Tukey’s HSD post-hoc tests revealed significant differences 
in the adjusted mean scores between age groups 1–2 and 
4–6 (respondents below 25 years and over 30 years). For 
Coolness, Tukey’s HSD post-hoc test did not indicate any 
significant differences between age groups.
The inter-correlation matrix (Table 6) and means plots 
for these constructs showed that for Achievement, Coolness, 
Social Interaction, and Nostalgia, the score decreased with 
age. However, for Privacy Concerns, the score increases 
slightly with age. For the perceived Enjoyment or Physi-
cal Exploration, age seems to have no significant impact. 
The two-way multivariate analysis of variance (two-way 
MANOVA) revealed that there is no statistically significant 
interaction effect between gender and age on the combined 
dependent variables, F(35, 4932) = 1.448, p = 0.063; Wilks’ 
Λ = 0.958.
5  Discussion
The present study examined the impact of two key demo-
graphic factors, namely gender and age, on a number of 
gratifications in the context of a mobile location-based 
augmented reality game—Pokémon Go. Furthermore, the 
concerns associated with the privacy of personal and gaming 
data were addressed in the study.
Evidently, nostalgic associations with the game (child-
hood memories) and the gaming characters (attachment with 
Pokémon characters) were the key reasons that influenced 
the participants (reported by more than half of the respond-
ents) to start playing the game (see Table 3). Moreover, 
social aspects and word of mouth (e.g., recommendations 
by family/friends and known people playing the game) also 
persuaded many participants (over one-fourth) to outset their 
interactions with Pokémon Go. Intriguingly, positive reviews 
about the game on the web as well as the popularity indi-
ces and prominence in various digital distribution platforms 
(Google Play and App Store) were not considered a sig-
nificant trigger for playing Pokémon Go. These motivations 
inducing their Pokémon Go game play may be influenced 
by the structural characteristics of online games. Previous 
research [33] has highlighted that specific structural char-
acteristics of online games (such as character development, 
socialization, and chat features) may induce playing. There-
fore, it could be speculated that these characteristics may 
induce longer playing sessions as users of new online games 
might enjoy the social aspects.
One of the most interesting findings of this study relates 
to the gender differences found in game experiences. Pre-
vious studies suggest consistently that males enjoy games 
more than females and highlights female preference for rela-
tionship—(social) and coolness-based motivations [20, 25, 
63]. Based on our data, females (M = 5.65) perceive greater 
game enjoyment in Pokémon Go than males (M = 5.24). 
Even though enjoyment is rated as significantly more impor-
tant by females, the mean scores for this gratification are the 
second highest among males. These results are somewhat 
Table 4  Independent samples t 
test (Gender) Construct Gender Mean SD Cronbach’s-α t test p Cohen’s d
Social interaction Male 4.52 1.55 0.92 t(1188) = 3.76 < 0.001 0.224
Female 4.18 1.49
Achievement Male 4.86 1.33 0.87 t(1175) = 4.24 < 0.001 0.242
Female 4.57 1.04
Immersion Male 4.98 1.35 0.78 t(1119) = 1.06 0.295 0.062
Female 4.90 1.22
Physical exploration Male 5.36 1.55 0.93 t(1137) = − 2.31 0.024 0.130
Female 5.55 1.35
Enjoyment Male 5.24 1.51 0.93 t(1165) = − 5.18 < 0.001 0.299
Female 5.65 1.22
Coolness Male 3.13 1.82 0.97 t(1148) = 4.94 < 0.001 0.285
Female 2.65 1.54
Privacy concerns Male 3.93 1.82 0.89 t(1188) = 2.026 0.043 0.119
Female 3.72 1.72
Nostalgia** (** scale 0–5) Male 3.81 1.41 0.77 t(902) = 7.715 < 0.001
Female 3.06 1.77
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Table 5  One-way ANCOVA 
(age) Age group N Mean SD ANCOVA p
Social interaction
< 20 215 4.56 1.49 F(5, 1183) = 3.268 0.006
21–25 388 4.52 1.49
26–30 302 4.30 1.48
31–35 132 4.28 1.50
36–40 74 4.17 1.51
> 40 79 3.94 1.50
Achievement
< 20 215 4.96 1.19 F(5, 1183) = 5.062 < 0.001
21–25 388 4.78 1.18
26–30 302 4.80 1.18
31–35 132 4.60 1.18
36–40 74 4.43 1.19
> 40 79 4.33 1.18
Immersion
< 20 215 5.10 1.26 F(5, 1183) = 3.685 0.003
21–25 388 5.03 1.26
26–30 302 4.95 1.27
31–35 132 4.69 1.26
36–40 74 5.01 1.26
> 40 79 4.56 1.26
Physical exploration
< 20 215 5.26 1.46 F(5, 1183) = 1.234 0.291
21–25 388 5.53 1.45
26–30 302 5.42 1.46
31–35 132 5.51 1.46
36–40 74 5.57 1.46
> 40 79 5.31 1.47
Enjoyment
< 20 215 5.30 1.40 F(5, 1183) = 1.756 0.119
21–25 388 5.54 1.42
26–30 302 5.26 1.41
31–35 132 5.46 1.41
36–40 74 5.56 1.41
> 40 79 5.48 1.40
Coolness
< 20 215 3.14 1.70 F(5, 1183) = 2.984 0.011
21–25 388 3.10 1.69
26–30 302 2.82 1.70
31–35 132 2.71 1.70
36–40 74 2.57 1.70
> 40 79 2.74 1.69
Privacy concerns
< 20 215 3.62 1.79 F(5, 1183) = 2.457 0.032
21–25 388 3.73 1.79
26–30 302 4.05 1.79
31–35 132 4.12 1.78
36–40 74 3.94 1.78
> 40 79 3.77 1.78
Nostalgia** (** scale 0–5)
< 20 215 3.90 1.42 F(5, 1183) = 64.626 < 0.001
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contrary to the popular belief that, in general, males enjoy 
gaming more than females [20, 25, 63]. There can be mul-
tiple reasons behind this finding, e.g., type of game, game 
features, as well as the gamer population. The sample in our 
study is quite broad as compared to most of the prior gam-
ing studies that focus predominantly on young male gamers 
[9, 11, 21, 37, 50, 58]. The current study has a fairly well-
balanced sample representing a number of age groups as 
well as good representation of gender groups. Furthermore, 
an overwhelming majority of the study sample had fewer 
than five games installed on their smartphones (62.7%), 
indicating that the sample size predominantly consists of 
highly casual gamers. Similarly, almost half of the study 
participants played games somewhere between 30 min and 
2 h every day.
Considering the background of Pokémon Go, i.e., the 
causal nature of the game coupled with novel concepts, and 
most prominently, enjoyment supported in gaining more 
attraction among female players than males. It is also quite 
probable that the enjoyment motive (as well as other gratifi-
cations) is associated strongly with the game type and genre. 
For instance, many games studies have repeatedly indicated 
that males enjoy the violent features of the games far more 
than females [25, 57]. As Pokémon Go is a mobile casual 
game that attracts a large gamer demographic, it is highly 
likely that prior findings might not be valid for this game.
Female players also scored higher on physical explora-
tion gratification associated with playing Pokémon Go. 
This is one of the other novel findings of this study, as we 
are unaware of any other study in the context of gaming 
that has explored this gratification. With respect to female 
players, it is highly likely that physical exploration highly 
correlates with and induces enjoyment gratification. Due 
to a highly novel gaming feature that encourages them to 
visit/explore new places as well as aids in improving their 
health and fitness, women seem to be enjoying the game 
much more than their male counterparts. The likelihood 
of being attracted by the physical exploration features of a 
game can be a response to the fact that women are gener-
ally more cautious and concerned about their health, and 
that leads them to use various technologies for seeking 
health-related information and support more actively than 
men [6]. Furthermore, they experience a higher degree 
of enjoyment while seeking health-related information 
through technology [6], which can be a possible explana-
tion of this strong linkage.
Results also point out that males are more attracted by 
the nostalgia associated with the Pokémon Go game and 
characters. The core reason lies in the fact that in the time-
frame of Gameboy, Pokécards, and the Pokémon series (late 
1990s and early 2000s), gaming was predominantly a male 
activity as games were played mostly by teenage/young men. 
During that specific era, very few women were into gaming 
or watching anime/TV series, which was primarily male-
centric [66]. Also, the social aspects of the Pokémon Go 
gaming experience, previously considered more important 
for females, seem to be more important to males. These find-
ings suggest that the socializing aspects that are inherent 
among new types of gaming experiences appeal more to 
male users. In line with prior gaming studies [27, 31, 70], 
Table 5  (continued) Age group N Mean SD ANCOVA p
21–25 388 4.04 1.41
26–30 302 3.73 1.43
31–35 132 2.62 1.42
36–40 74 2.05 1.43
> 40 79 1.78 1.42
Table 6  Inter-item correlation 
for survey instruments
*Correlation is significant at 0.05 level; **Correlation is significant at 0.01 level
1 2 3 4 5 6 7 8 9
Age 1
Social − 0.105** 1
Achievement − 0.128** 0.481** 1
Immersion − 0.094** 0.623** 0.592** 1
Physical 0.020 0.631** 0.395** 0.626** 1
Enjoyment 0.020 0.575** 0.411** 0.720** 0.661** 1
Coolness − 0.093** 0.539** 0.450** 0.430** 0.314** 0.337** 1
Privacy 0.059* 0.201** 0.184** 0.205** 0.192** 0.219** 0.175** 1
Nostalgia − 0.413** 0.200** 0.198** 0.169** 0.033 0.102** 0.141** − 0.015 1
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the results affirm that male players scored higher for achieve-
ment and coolness gratifications in Pokémon Go.
Another unexpected, yet intriguing finding from this 
study relates to the concerns associated with privacy. Most 
of the IS literature consistently points out that females are 
more concerned about various aspects of privacy, especially 
in the social networking domain [45, 46–48]. Our results, on 
the contrary, indicate that males are more concerned about 
privacy than females. The most obvious reason might be that 
female gamers never imagined that another person or organi-
zation can pose a threat to them or their gaming data through 
game play. It is quite likely that many female gamers have 
never heard of or experienced firsthand privacy breaches on 
their mobile devices due to a game. They might also believe 
that the game is developed and published by a well-known 
and reputable company (many players consider Nintendo as 
the publisher of Pokémon Go), hence their data is safe. As 
males generally play more games and are active on a number 
of gaming forums and communities, it is highly probable 
that they might have read, heard, or experienced privacy 
breaches associated with digital games.
With respect to age, the results from the current study 
also reiterate some of the commonly reported findings by 
prior gaming studies as well as reveal novel ones. Consistent 
with prior research, most of the common gaming gratifica-
tions including social, achievement, immersion, and cool-
ness depict inverse linear patterns with age. Younger players 
of Pokémon Go are overwhelmingly attracted by these grati-
fications. With an increase in age, there is a consistent drop 
in the appeal of these gratifications. Physical explorations 
and enjoyment gratification do not significantly differ among 
the age groups, yet interestingly, the means of both are the 
highest among all the gratifications. Another highly inter-
esting finding relates to the nostalgia factor among different 
age groups. This factor has been a significant one and stands 
out the most for the young adult age group. The Pokémon 
franchise, introduced in 1995, evolved over time and then 
reached the pinnacle of its popularity during the early 2000s, 
branching out through a number of anime series, TV spe-
cials, musicals and trading cards among other iterations. The 
association with the brand, characters, and the game itself 
seem to have revived and become more popular with the 
age groups that have interacted with the characters or brand 
when they were younger. Finally, with respect to concerns 
about privacy, it is lowest among the youngest and the oldest 
age groups. Results indicate that privacy concerns increase 
with age and the young/young–adult groups (26–30 and 
31–35 years) are concerned the most with respect to privacy. 
These results are strongly in line with previous notions that 
teenagers and older age groups are largely less concerned 
about their privacy as the older users are generally unaware, 
while the younger ones seem not to take it seriously or have 
an “it won’t happen to me” attitude [46–48, 61].
Overall findings from the current study highlight the com-
plex nature of motivations when considering gender and age 
differences. The results highlight the fact that game design, 
demographics, motivations, and actual usage have changed 
over time alongside the emergence of new technologies. 
Two of the most important aspects of online games are the 
gaming experience and communication aspects. Socializing, 
exploration, physical activations, and enjoyment motivations 
seem to be popular among the participants in this study. 
These findings support the U&G framework that suggests 
that people use technology in order to satisfy a wide range 
of needs. Online games are extrinsically rewarding as they 
deliver immediate access to other individuals and mobile 
applications. Moreover, they offer users the opportunity 
to customize, manipulate, and explore the virtual environ-
ment and their surroundings. Hence, in line with the U&G 
framework, the features of augmented reality games, such as 
Pokémon Go, provide high-frequency rewards that promote 
regular usage and help satisfy the relevant needs of gamers 
hailing from multiple cohorts.
5.1  Implications for game design and social 
computing
In terms of implications for social computing research and 
game design, the results provide insights into social behav-
ior and human social dynamics. Through their participatory 
nature, augmented reality games have opened a new dimen-
sion allowing users across different age cohorts, and in par-
ticular, females, to feel more empowered. This is an area for 
future research, which may include expanding the theoreti-
cal base for game design by drawing from more disciplines 
and guiding new business ventures. There is a strong need 
for cross-disciplinary research to bridge social and technical 
aspects associated with digital gaming. More generally, the 
present research study has implications for education, social 
sciences, and society at large. The results of the study add 
to the literature on augmented reality games by focusing on 
player motivations in a highly popular gaming phenomenon 
(i.e., Pokémon Go).
The study findings will be of interest to game developers 
and designers, as they signify how certain constructs play 
a role in playing online games. The findings also highlight 
the influence of structural characteristics in inducing play. 
The present study has shown that there are various motiva-
tions for playing online games and substantial differences 
prevail among gender and age groups. Designing gaming 
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applications for niches as well as for broader demograph-
ics can provide insights on relevant motives and concerns. 
With the contemporary gaming arena leaning further toward 
mobile (and online) gaming, motivations such as physical 
exploration, social interaction, and nostalgia should be pri-
oritized while crafting new games.
Digital games that make use of new technology (such 
as augmented reality) need to strongly emphasize and rely 
on some of the well-known features of human–computer 
interaction, which is socializing, physical pursuit, and 
competing against others. Game designers may consider 
these features to help improve augmented reality inter-
actions, features, as well as overall gaming experiences. 
Interestingly, digital distribution platforms, rankings or 
positive online reviews, often mentioned as key success 
factors for mobile games, were among the least mentioned 
reasons for playing Pokémon Go, which infers that, at 
least for a game with strong prior brand recognition, these 
might not be as critical. As nostalgic association and word 
of mouth were regarded as highly significant reasons, 
future games can also target for these to promote their 
content. These suggestions provide designers and devel-
opers with the blueprint for successful augmented reality 
games in the future. More specifically, the present study 
suggests that the focus should be on the positive aspects 
of social computing.
5.2  Study limitations
The present study has several limitations, namely that the 
sample was self-selected and might not be a representa-
tive sample of online game users. In this sense, online 
game users who may be concerned about their playing 
behavior could have been attracted to the study in order to 
provide insights into their own game play. Secondly, few 
methodological issues surrounding the use of a self-report 
measure (e.g., social desirability bias, recall biases) are 
also present in the present study that could have been pre-
vented by using other data sources such as those obtained 
with qualitative methods or with a case study approach. 
However, using alternative data collection methods in 
such a study may have resulted in a limited geographical 
reach, high dropout rate and considerably smaller sample 
size being obtained. Even though majority of the respond-
ents can be categorized as casual gamers as 62.7% of 
them have less than 5 games installed on their phones, 
it is probable that the current sampling method might be 
potentially biased. It is somewhat likely that the respond-
ents may be the “hard core Pokémon gamers” who follow 
game-related social media, blogs, or gaming forums, and 
the results might or might not be generalizable to “casual 
gamers” who do not follow such channels. Even if this 
holds true, understanding the motivations of this specific 
audience (hard core gamers) is also highly relevant and 
interesting for practitioners and researchers, since they 
are the ones who are more likely to invest money and 
spend more time in online gaming.
6  Conclusion
With the increasing use of online and mobile games 
worldwide, investigating the motivations for playing dif-
ferent games on various platforms offers highly relevant 
and essential insights to researchers, developers, design-
ers as well as policymakers. We present findings from a 
study that examines the effects of age, gender, uses, and 
motives in the relatively new phenomenon of location-
based augmented reality games. The study has set the way 
for a deeper analysis of motivation factors and associated 
concerns among different cohorts of players. Understand-
ing motivations for play can provide researchers with the 
analytic tools to gain insight into the preferences for and 
effects of game play for different kinds of users. Future 
research could make use of data mining techniques to test 
real-time data gathered by users to gain a deeper insight 
into online game use. Also using more innovative tech-
niques that allow researchers to gather location-specific 
data (via location tracker apps) would allow for compari-
sons across countries and cultures. This would provide 
further insights into how users of new technology interact 
with augmented reality games.
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Table 7  Survey constructs, description, items, and sources
Construct Description Items Source(s)
Achievement
1 = strongly disagree,
7 = strongly agree
The desire to gain power, compete, 
progress and accumulate in-game 
status
ACH_1: Feel proud when I master an aspect of 
the game
ACH_2: Feels rewarding to get to the next level
ACH_3: Feel excited when I catch a new 
Pokémon
ACH_4: Feel excited when I win a battle
ACH_5: Like to prove that I am one of the best 
player
ACH_6: Get upset when other do better than me
ACH_7:, Get upset when I am unable to earn 
enough points
ACH_8: Important to be one of the skilled 
person playing the game
Yee [70], Hassouneh and 
Brengman [27]
Social interaction
1 = strongly disagree,
7 = strongly agree
Deriving pleasure from belonging 
and participating in interactions 
with other people or groups
SOC_1: Playing Pokémon Go to maintain 
friendship
SOC_2: Playing Pokémon Go to improve 
relationships
SOC_3: Playing Pokémon Go to make new 
friends
SOC_4: Playing Pokémon Go because friends 
play the game
SOC_5: Playing Pokémon Go to participate in 
relevant discussions
SOC_6: Playing Pokémon Go is be part of a 
group
SOC_7: Playing Pokémon Go to meet friends
Yee [70], Wei and Lu [64], 
Sherry et al. [58]
Immersion
1 = strongly disagree,
7 = strongly agree
The extent of being involved in a 
game
IMM_1: Playing Pokémon Go is a good pastime
IMM_2: Playing Pokémon Go is a habit
IMM_3: Playing Pokémon Go occupies my free 
time
IMM_4: Enjoy finding new and creative ways to 
work through the game
Yee [70]
Physical Exploration
1 = strongly disagree,
7 = strongly agree
The gratifications associated with 
exploring physical world
PHY_1: Playing Pokémon Go to go out
PHY_2: Playing Pokémon Go to explore new 
places
PHY_3: Playing Pokémon Go physically 
activates
PHY_4: Playing Pokémon Go improve health
Self-developed
Enjoyment
1 = strongly disagree,
7 = strongly agree
Hedonistic fun and enjoyment gained 
from playing the game
ENJ_1: Playing Pokémon Go is exciting
ENJ_2: Playing Pokémon Go is entertaining
ENJ_3: Playing Pokémon Go is fun
Wei and Lu [64], Kim and 
Ross [37]
Coolness
1 = strongly disagree,
7 = strongly agree
Hedonistic desire to be cool, fashion-
able and timely
COO_1: Playing Pokémon Go to look trendy
COO_2: Playing Pokémon Go look cool
COO_3: Playing Pokémon Go to look stylish
Quan-Haase and Young [53], 
Leung and Zhang [42]
Privacy concerns
1 = strongly disagree,
7 = strongly agree
Worries of an individual with respect 
to access of her personal data by 
others
CON_1: Concerned that data being transferred 
to Niantic
CON_2: Concerned that data being used by 
Niantic
CON_3: Concerned that data being shared with 
third parties
Taddicken [61], Malik et al. 
[46–48]
Nostalgia
(yes(1)/no (0) questions 
summed into a single 
variable)
A state of sentimental longing* of 
the past (*positive ones in the cur-
rent study perspective)
NOS_1: Used to play games on “Nintendo 
Game boy”
NOS_2: Used to play Pokémon PC/Console 
games
NOS_3: Used to watch Pokémon cartoons/
anime series/movies
NOS_4: Used to collect Pokémon merchandise
NOS_5: Fan of Pokémon even before the launch 
of Pokémon GO
Self-developed
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